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(54) METHOD FOR ADJUSTING PLANE OF PROJECTION OF PROJECTOR AND RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for adjusting a projected 



plane of a projector by which the same figure as an original figure is 
displayed on a screen even in the case of disposing the projector in a free 
slanted position having a direction of a central axis in an inclined direction 
other than a vertical direction of the screen. 

SOLUTION: While a figure of a rectangle or a square is displayed on a 
display, the same figure is displayed from the projector, the vertex of the 
rectangle or the square on the display is moved, the deformed quadrilateral 
figure is displayed and a deformation ratio parameter to the original figure 
at that time is obtained. The deformed figure is displayed on the screen, 
when the figure displayed on the screen looks the same as the original 
figure, the deformation ratio parameter at that time is stored, and screen 
conversion of a display image from an information processor into each 
image of the figure obtained by deforming the image of the original figure is 
performed so that the screen with the deformation ratio parameter may be 
fitted. 
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<o« o <as*^ & t&#yr u v x ? * t . 

iSx9 9frbmtMBZ$5f;Zit, r-f XTV4k.<rm 
sZAH&ttzltiElT&nm&i&miX , gmt-tzw®. 

gmitm'*? , mi mm ttzm&t x 9 

V->±l,z3imL, mmx9 V-yJilz^Ltzmmtf 

jccnmmtmtiz^.x.ht, zeyB&ysmimj^x- 
Limwn&mmzwmafct $> z 1 t -t 

hTu 9 9mm<r>m&-Hm, 

wm&zfEm-t&mz, mi&m&Ttn&xm&Mi 

b&*<k&,Zftth>£.%&*a.. b, c. dt-T&i:. 
a + c = b + dtfOra^^Jt^-rS^- HTUfM-S <I fc 

i: -f & ro i/x ? ?&f*[gc9iig#S;. 
[i*£JS3] iS*Ji2tciJV^T, mrfax-r^TWi 
«Ot!rfB**«^ tzltJEXBvm&Z&Wi LT , ^» Lrt: 

iz-o^xmi a + c = b + d nmmzfflmz ti^ 

frf e a + c = b + d <nwm<r)ffi$ cowtiiz t ®m 
^ -rs ro y x 9 9mmcr>mrm. 

^c$-£. Tfi IzWUZtltzttBtlzltlEfiB 

<m&zmi)^h\Kmwfr^cn^\ l zmtT$mL 
tzmm&z^&Lx? * xti^j iz^z-t&tmzz 
<7)#T<7)7tnwmiz n? h $mtmj *^*-9 , m 
w^Ltzmm*7°ui; 3 L99frhz.9V->i l z®B 
z&kz&x, mm^9u-y±< l zwf:Ltzmmtf s 7t<r>m 
&tmtiz&z.fzc\b i^-txMzx o ^m^mit 

t, mim&Ltz£B}tm;*7*-9i l z£<o . mmm 
<n&mmt:^Ltzmmm<nwMft<nftfc?&&WL£.m 

5gbT, Tx3i'x99frt>X9V->l l z19zm5F;Z-£& 

wmz ffimtmnwizmfrz -es rn ^ a * leu t*: 

[00 0 1] 
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izmf^tltzf^l XTVA (CRT^7t(i?g^) Tit. 
1 ATiMMMzX *)3kmMWZn.&Zbtl s T'Z hit. % 
co«*Bffi£ m&fHz$>&.(r>MzJL& Z t tfT 

{z, 7zn;*9 9£mmLTx9 v->iz$&fc?&im 
tm* vyftmxnm zti&£otz*~otz. 

[0003] *<7)£d%7vi?3.99l l z£*)*9V-y 

±.i<zm^.i^th%^, x9 v-vm<nifomiMzft 

t, X9V ->mxm&W^T'$kmZtL&tz#>Zco®. 
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imkco&ffi] mi \ \t-rui/3.99\zi.hx9V-y 

'\cr>®$£$k5f;<r>MZ:^-r. 0*. 8 0J±A— Vi-iU^y 

trx-* (pct'^l, aymzpct^o) , sut 

P C 8 0 izmifbtffzWifht-rzlZC 4 XTV> 

A, 8 2l±7 << X7UJ 8 1 bmtftm£A9V->l,z 
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y, SA\tx9 x )- >±.lzi£&m^ZtitzWmT'$> & . 

[0005] PC80(:M$il*f^X7l^>f8 1t: 
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?4 XTUA 8l<7)$kinn&*&«r>MZJLikZ>tz#> 
{Z, fU7W 8 1 tnW&*X9V->&3±.\,Z 
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C 8 Oa^^fflcr^-^ATJ S^i>. 
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mcomm* . x9 0-y8 3±.i>zm tgji&<?mmb l 
xm^ztiz. 
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982tfX9 V—y8 3<r>±Mmfrl>TM<F>X9 V—> 
t,Z$lfr~?Xi£&LX\<^h. Z<niz*b, 7UiSjc9982 

i>^miZixtz-g*&nmm t x9v-><7)±.&tTt$ 
izmmtzmm*, ±mtx-<^mmtfim<Tmtx'(om 

ikLxx9v-y±.<,zm?r;Zti&. ikizmi inc. <r> 

m^it, X9V-y83<7)£TmiZ7uiSx9 982$ 
miX, X9V-y8 2C0W&JjMzftLXtiTmfrt> 
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SSSOJSl&ilc (tttimg.) Sr. ±fflSOj££|£i:Tffl!lO 

*fe&tii t x-m* umx , ? u - >-±o&jgo*i 

t^Oifc&Sr^-K^xTKJ: Oft^tiBE-r^^& 
Sr. ^-Xh-yffljEhv^. 
[00 10] 

^J:5&&l&ffi&OM*Srfl|g^S;£r&hLT, ^StS 
9-«0^SSriWS-ri.*S<i^iai: #ia***>*»S i: ^ 3 

isjja*<* o . LXi&8m&&$zi h * 

[00113 £ft£o:^T1i£«aa*l-o-H&W 
=Sr4i21JgcoM.*, -r&fc^ifgB 1 IOC. tc^-Jro 
5r, xrv-ynim-JjmzttLXl.mttiiiTmX'R 

r>^m*tz\$i£m<F>&M.<?)tiLmz-Tu ? 9 s-a^ 

z tteX'ZK^k^offimtffc^te. 

[ 0 0 1 2 3 jsfc. wrc* sM^ti^ctti 

[00 1 33 Zcrytzih, X? l>— >OftH£*t LTTn 

=Jx. 9 9 Srtsa-f £ ftaa^#Ki£v ^a^. &&<t)M 

&mA,tdmtnWBtf$i*-Zft.X L£ 0 t ^ofSMtfb 
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o. M-ofzStiiZiZmzy'viSx.rfZ&.WLXhA? 

y - >k.izwmMt m tmm s £ t a*-e# & r 

tSrBWt-tS. 
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[ us *Mwt i&xwm 3 b 1 ua&mnwmm 
mx-foh. bioa. k*jwc. loiirny'x^?^ 
t>mi-r&ik&wftm, 1 1 «4ro^-x ? ^a^oam 
a*&s*$ix&x?y-y. 1 2{±a^EAni 0^*7 
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«. ±TiEtrttm%w?i&S:¥-mx>W'?tzBVib txm 
mx-zh. 

[00173 ikmmMmt^mzMLxfiMmxh 
0. zcnmis, tm<p>b£Lotwftm<?>A?v->i 1 

B±OE3:ft^O#lS.£A, B, C. D£X'<?>ZiX-?tl<7) 
&ZX'fo&OA. OB, OC. ODSr, OA=aO , O 
B = bO . OC = cO . OD=dO t-Thk, iXtttW 

[00183 

1/aO + 1/cO = 1/bO + 1/dO (1) 
«ot, 13 1 OA. izij&£oliZl8im>'£MtfA7V- 

ywbnm:-f&}!i(4-3<7>miA, b, c, D(cj:o» 

«$n^2oWflM!^) SrXirL, Z<r)j&XbW 
ftmnftn&A, B, C. D^SBSfiXA. XB, X 
C. XDSr, XA=al, XB=bl, XC = cl. X 
D = dl k-f&b, iiW^jfci-f-S.. 
[00 19 3 

1/al + 1/cl = 1/bl + 1/dl (2) 
ZZX, S^ffiSrABCDfcLT, ^-T^^®!fi|A' 

b' c d' ffmi<?>B. cr>£?%mmz%^x^&. 

•tftb-h ABC D{±7C<0HM, A' B' C D' 
&(QWmX$>&. %:t5, Ht®MSrra^'x^^co^*> 
WZCKT^ i A iiZmTh-thb. I11C0C. £0«t 
ol^S. d^Jinytfi-^rtgSWt'/h-x'yrSr. 
7CC0BBABCD*<5^TJ>SC0T, A' B ' C* 
D' co&.W.Z&ihZZkX, ftf&ZtiZ^BVttf'&t* 
Hi,. 

[00203 ^m^^Axizm-h^mitmi: a , 

b, c, dft&b, a = A' X/AX, b = B' X/ 
BX, c=C X/CX, d = D' X/DXt'i>0, B 
l^B. fcC. T'Rtfflfft*. B. tCiJ^T, A' X 
= B' X = C X = D' XT'S>I»<?)T'. ±ffi5S(2) J: 

[002 1 3 

a + c = b + d (3) 

zcoiza) amine. t,z-o\->xi>f83[.-r&. vt^x, 

X, XA' +XC ' =XB' +XD' b+£h. ZtHZi 
0, A' B* C D" <0 2*O*t^iac7)«S*^LV^ 

[00 22 3 3rfc. B1«0B. tC. coMffiSriKBH-r^ 
i:. BIOC. ttfc V mjj&<r> A B C D X'&iWf&co 
h'/hv-yrSrA' B' C D' -C^-r^fir^Hja^ 
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[0023] LXMB^^ 

iz . Ttmmmx'b h^-ysm^ 9 u - y±-et i§i 

[00 24] 

^xT^fltflSH. H3tiS!^®l«^«7a-. 04 

[0025]i2CfcV^, 1{±1 a~l f Sr-^-tfWfS 
sag^g, 2lirDy'x??, 3\tx9»-v, 4«t 

0, royxy"^2iix?'j- y3^fr*<o±T, 

1 (*!<?> 1 a 12C P U , lb lt*mi££ 0 #*> 
tz^Bit^J* — 9ZStsf— 9^, Ta^AS-fg 

SrlSWt^ROM, 1 dli/N— Hf-f X?. leliA* 
§gfi5 co>f y^7i- X ( I FT'S^) , 1 ftiJBtfeffl 
RAM (VRAMT'Sf) X'hh. 
[00 2 6] a2O/N-K^xT*fflV^T03tC7r:-f® 

it^^°7^-^Sr*«>l> (03f5S 1 ) . 29gJt3kK5 
^-?£3<;fc6$!ia<7)P*ffl<iS 1 0~S 1 2K*3*i, 
ffimMgX 1 *><!>furH 4±<?)BBt-TX'<.^ 
bJt^Lv^^t^JilE^Sr^-rS (03 <OS 
10). H4fcx**rW-f±fc*jS-r***#fttfiE 
*&<7)m&cr>mt:*L, KUBltA B C D«DH£tc J: 0 
iE^Jiab c dcoH^cj; 9J»j££ft£. 
ZComB* *C0£ 1 7n >-'x 7 ? 2 X 9 V -> 3 ± 
St. * ? U - V 3 ±TU:*# »4 ttSJEXM 
tfm.A,X'3tt%1XZ>« 

[0027] £l3Bcr>mi l z~z>^XWPftt& t . H®£t 

L"C«*Lfc4WjiSiABCDtf)— S-oiflMeLT. * 
fl5HWt?&J«l«LhT«aiS-** (H3<0S 

Vih&mzmtxmfi.ZBf&^& 20^iat>^»tT^ 

miz&tx, iMzmuz-o^x^LtzjUG) «a+c = 



£. ddLT^t/=**^ia^$-rnv : x^^2^ 

e>*?v-y3±.i,z&±Lx®&?i* x?v-y3± 
izmzztitzmBtf&JiBizzix^tu*, xum&s 

frhW&ol&F&noZtX' (I230S12) , 

2-£&Zblz£*)±m$ffiftmJ^*-9Z$Z*-? ■ * 

[00281 ^0 LT^it^ n- ^ > - ^ 
i:, «®3ai^ai*^«^ y <^ft^r^t.'-y bV y 

{aM£Bm^ft-f& (03?>s2) . •roB&^a^:* 

^T-TSi:. -?-iOB^2r7'ov ; x^^2A.ai^tTX^ 
y-^3_ttC«IH-.S> (03tf>S3) . 
[0029] H3fc*i-2f^i^Jt*>'«9.*-*fc 
IX. JJeiCG) £0a + c = b + d$rSI/i-rc:i:$-^fl 1 
i: LT*3 0 . Sf&WWi^^^^KJ: OBffifOflKE 

*^htj>s. ta>u m^wiro^x^^co^yx 

^ji=0r t'c^y n- F *f x J: 9 . 

±ie0l«oc. <95S(3> <r>£o+?£B±.<7Mm 

\,z^tit>t>-?, gmzgmnitmzmfe-t&zkZ'tim 
iz ix , m9mizmm-*im%mmz itmt h z t tfx-* 
h. mine coxoizjko) nikPrtztimztih*- 

tc^-rj: o iz&&m&*- h 1 1 iiasue*- h 2<o2 

[00 30] tiKJe^-Hlii. 05COA. 
tl, a. + c=b + dk^o&i$)t:te< L. a, b. c, 
d«««^±cOg*^fira(Cl^T#2.. i*^=e- 
H2Ji, H5C7)B. iZTnZtl, g*^*-h*HC^S 
*tfc^«»±i:V^d«l*&t=5r<. a. b, c, dJiBffi 

(A, B . C . D ) cotpX'S&tzmMX'Z h . 

[0031] m^^m-htdh<r>km^k<^mx^ 

BBLf^N-F^xTtCfc&^tltiKLT, V7h-yi 
Tlz&&mm*^^h*ftWe>-ft&X'\i, WGMP* 

i&mmzx^xt'y h~?v7i,z&z'&z&£.t, mi 

tt<Zit&tiMZ, S-K-y \-Bl(?)&$:&fr-£X&«lZ 
tz^><7y^m<r>imX'h Z>tT>^r<^VT 
Xj (Anti-Alias) ^fgSrftJirrSi i:**^* & . 

[0032] ryf'fx^ijT^ittil^^. 7t 
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[00 3 33 -*, ryf-fX'f'JTXjftffltl.f 

mm® £*Hfo^T*>»ffi *** & , **>«ri&osa& 

[0034] 7cW<&£*>lt&&« < x, . y o ) CD&CO 
Efe^ilSrC, , ( x 0 +1, y 0 XOffi-feOflSrCa . 
(x 0 . y 0 +1) <Olife<7)ffi£C3 , (x 0 +1. y 0 +1 

[00 3 5] ZcomiS. AP^lBfefilti. &~RO«fcA 

[0036] (1- x, - yj + x, y! ) Cj +(x! - 
xi yi ) C 2 + ( y! - x t yj) C 3 +xj y x C : 

[0037] ±e<oe*i&5e*- f astttmmnmm 
xmcomm ? o- & 0 6 t^-t : . ft*jt;:33BJt*> < 5 ^ 

Sl^-f £ (06OS 1 ) . ZZX'li. rjM#&*-F j (c 
J:9At?.X-**WW* (06OS2) . ££T, ft 
SM*T*fc36*5*»<?>njtSrtTV^ (06OS3) . IB*? 

#U WTfcSrufcffi&Sih.Si:. HI 
K»fTLTiW£fT5 (06WS4) . ±id05<OA. 

WB**-C*fc*>«*»tf>Wfitffv» (06OS5) , 
3j*T*fc«*t=tt*OB»W«9^-^fi*«#L. PHI 

(16WS6) . S*RJ&E-F2li±IEBl5tf>BfcJ8 

^xwmLizkWc&t. Wfc^Sfc*^ 

53'JU (06OS7) , IBtC*fc**Ji. JJES3, S 

5 ntMtoxmmtfic**: k pi&^titim^k mm 
$mLtzmm&<o&mtzw®$mrz> me<r>s 

[0038] *9tmzt hwrnrnttrnzmwrz . 
[ 0 0 3 9 ] 07 (z0««i<oji«K9iiarc-« 0 . m<a 

*«*LT*jft*-4. H7<3(1) (cli£flte>7ce>jE$& 
(c#LT, rni/'i ? U -^TcWTOt 
mtXoizWfrr&tiibiz, (1) <ry£m\,zwr$- X o fcriE 

3E{fflfiO7C<50OT«O^ r A j SrX? , J->±Xft<D&tf; 
X-JL&ZktfX't&XolZ, «fl(3jr*- «t 3 (cOflOEM 
*fH«fc»Wi*. *«*«S3*tf>IW«iBI7tf><2) 

£fflifc^-^7c^a# («««rassitj&»s>8&£U 
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coo eis-twiii. mrnimsiwnm^m^^v m 

[0040] *«9Hc J: £ Jt:tt&DBiiiOS«&gfltf> 

ram^ i\mmji&nmg&xmm< > <?>wmz$m 

08<O*B«S:7n— tcovvt. 09(C^tcB« 

«t««^, aiofci^aiMw>*aj 

[0041 ] «*Hc*»/'C?.X-*fcttl»L (08OS 

i) . Tc^JSrjptse^^^-^ciOsepLfcBSifl 
&mt* (isis 2) . 

[0042] £ft£09£5KtWC«fc91M!t-&i:. 0 
9»(D <r>&mtTt<nwn^ (ABCD£>U(jftft>&A 
S) O0»£SlL, *«**X^U->±T**»^«S 
■r*Ot=sfiafSr358Lfciaia» ( a b c dOUWi3&»fe* 

&tf*&£, (1) coft«<07C<^*»ABCDi:*fiBcogg 
ffik<7)Wm&a bed?:, prfr fc i*Mlt££J: 0 4oco 

4jI«H#^OAB, OBC. OCD, ODAtC^Ht, 
Ztlt><0&E.ftBZWm.&a. bed fc=#S»fc:4HWUi: 
#H^lJgoab ( obc, ocd. o d afc*f|Ef#i"£ 
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ZMSRL (08<^S3) , MU3P» 1 
PJ-i: 1 ? (08«OS4) , *<9jftPOX, Ymfil (ffi 
««) (BIS 5) , *«O^Cfc«i6-t45u<0* 

X (RS6) , P<7){4aS:^-rS <RS7> . Mt) 
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processing flow of the image transformation shown in drawing 8 is shown. The processing flow of drawin g^ is 
explained using the example of the configuration of the former image shown in drawing 9 , and the configuration after 
deformation, and explanatory drawing of calculation of the coordinate value shown in drawing 10 . 
[0041] a deformation parameter is acquired first (SI of drawing 8 ), and after generating the quadrilateral which 
deformed the original rectangle with the deformation parameter, a rectangle and the quadrilateral after deformation are 
divided into a triangle (said — S2). 

[0042] When the example which shows this to drawing 9 explains, it is (1) of drawing 9 . Left-hand side is the 
quadrilateral (it consists of the top-most vertices of abed) required to express the graphic form of the original rectangle 
(it consists of the top-most vertices of ABCD), and for right-hand side display a rectangle on a screen which deformed. 
It is (1) when writing each pixel which constitutes the image in the rectangle of this left-hand side in the location where 
the image of the quadrilateral which left-hand side deformed corresponds. The diagonal line divides the left-hand side 
original rectangle ABCD and the quadrilateral abed after deformation of right-hand side both into four triangles, and 
they are considered. That is, a rectangle ABCD is divided into the triangles OAB, OBC, OCD, and ODA of four pieces, 
and it is matched with three square shapes oab, obc, ocd, and oda each which divided the quadrilateral abed into the 
triangle for these three square shapes each. 

[0043] Return to drawing 8 and one triangle after deforming into a degree is chosen (S3 of drawing 8 ). one point P 
inside the selected triangle is taken (S4 of drawi ng 8 ), X of the point P and the location (coordinate value) of Y are 
determined (said — S5), X of the point P in the triangle to which the rectangle of the origin corresponding to the point is 
equivalent, and the location of Y are calculated (said — S6), and the location of P is determined (said — S7). Then, it can 
set in the original image and copies to the point p after transforming this color scheme with reference to the color 
scheme of the location of P, i.e., the image data of Point P, (data which consists of RGB in three primary colors) (S8 of 
drawing 8 ) (this S9). subsequently, although it progresses to the following point (said — SI 1) and returns to S5, when 
not distinguishing and (S10 of drawing 8 ) ending, whether it calculated about all the points of this triangle, and it is 
repeated until it chooses the following triangle (triangle after deformation) (said — SI 3) and count is completed about 
return and all the four triangles to the above-mentioned S4, after it distinguishes whether count was completed about all 
triangles after count of all the points of this triangle is completed (said — SI 2), and not ending. 

[0044] The example of the coordinate value calculation which drawing 10 is explanatory drawing of coordinate value 
calculation, and is performed in the processing flow of above-mentioned drawing 8 is shown, and a. of drawing 10 is (2) 
of above-mentioned drawing 9 . Expressing one triangle AOB of the original-drawing form shown in left-hand side, 
similarly b. of drawing 10 is (2) of drawing 8 . One triangle oab after the deformation shown in right-hand side is 
expressed. The point P of the original image of a can be searched for from the point p of the image after conversion of b. 
of drawing 10 , and the image after conversion can be obtained by copying the image data of the point P as image data 
of Point p. 

[0045] TTie adjustment method of the projector plane of projection by this invention is realizable by performing the 
program equipped with the processing facility explained above in information processors, such as a personal computer 
which connected the projector. 
[0046] 

[Effect of the Invention] Although an image can be correctly displayed if a projector is placed straightly vertically to a 
screen side when projecting the image of an information processor by the projector according to this invention, when a 
projector can be put on such a location, it is few, and the location of a projector is restrained by the environment of the 
perimeter of a screen in many cases, a projector may be installed near a ceiling and in a wall on either side to a front 
screen, and it may project on a screen aslant. In such a case, it can make it possible to display correctly the image which 
should be displayed on a rectangle (or square) on a rectangle (or square) on a screen by the screen adjustment function 
by this invention. And since it is realizable with software, this invention can be applied to various kinds of projectors 
connected to the computer, and can be introduced simply and cheaply. 
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a+c=b+d (3) This formula (3) It is materialized also about C. of drawing 1 . Therefore, conditions which a quadrilateral 
after deformation should fulfill become XA , +XC , =XB , +XD t in C. of drawing 1 . Thereby, a conclusion that it is that the 
length of the two diagonal lines of A'B'CD' is equal is obtained. 

[0022] In addition, explanation of relation between B. of drawing 1 and C. means what can be displayed as a rectangular 
graphic form on the plane of projection ABCD shown in B. of drawin g 1 by changing into a bit map of a graphic form 
of a quadrilateral [****/ un-] which expresses with A'B'CD 1 a bit map of a graphic form expressed with rectangular . 
ABCD in C. of drawing 1 , and projecting by projector. 

[0023] In order to ask for a deformation ratio parameter with which a graphic form is changed using this principle and 
distortion of a screen by location of a projector to a screen is expressed, this invention By changing a deformation ratio 
of the rectangular diagonal line so that a rectangle which is the original graphic form may be displayed as the same 
rectangle also on a screen A pixel signal of each bit position is written in for a bit map of a screen which should be 
displayed with a deformation ratio for which asked for a deformation ratio and a degree was asked as a pixel signal of 
the bit position of a deformation screen, and the image information is projected on a screen from a projector. 
[0024] 

[Embodiment of the Invention] The example of the rectangle which this invention displays the block diagram of 
hardware with which drawing J2 is carried out, and drawing 3 on the processing flow of plane-of-projection adjustment, 
and displays drawing^ on a display, and a square is shown. 

[0025] In drawing 2 , for the information processor with which 1 contains la- If, and 2, as for a screen and 4, a projector 
and 3 shall be [ a display and 5 ] input units, such as a keyboard and a mouse, and the projector 2 shall be installed in the 
location where the upper and lower sides ahead of a screen 3 and right and left inclined. Moreover, the data with which 
1 a in an information processor 1 contains CPU and the deformation ratio parameter which asked for lb by this 
invention, RAM which stores a program, ROM in which lc stored fixed data and a micro program, and Id are [ the 
interface (it displays by IF) of an input unit 5 and If of a hard disk and le ] RAM for images (it displays by VRAM). 
[0026] Adjustment of plane of projection is performed by the processing flow shown in drawing 3 using the hardware of 
drawing 2 . First, it asks for a deformation ratio parameter (SI of drawing 3 ). The details of the processing which asks 
for a deformation ratio parameter are shown in S10-S12, and an aspect ratio displays an equal rectangle or an equal 
square on the screen on a display 4 from an information processor 1 (S10 of d rawing 3 ). The example of the graphic 
form of the rectangle displayed on drawing 4 on a display and a square is shown, a rectangle is formed of the top-most 
vertices of ABCD, and a square is formed of the top-most vertices of abed. If this graphic form is projected on a screen 
3 from a projector 2 as it is, on a screen 3, a rectangle or a square will be distorted and will be displayed. 
[0027] Each of the 4 top-most vertices ABCD which attached and displayed the round mark from the input unit 5 after 
displaying the graphic form on the display 4, when the rectangular example was explained is specified, and the top-most 
vertices are moved on the diagonal line (SI 1 of drawing! ). If top-most vertices are moved, the quadrilateral which 
moved and the configuration of the rectangle formed of the top-most vertices and the two sides which form top-most 
vertices according to migration deformed will be displayed on a display 4. Formula having shown above-mentioned 
(frawing I according to this migration (3) A deformation ratio parameter is called for so that a+c=b+d may be satisfied. 
In this way, the graphic form of the rectangle which deformed is expanded and projected on a screen 3 from a projector 
2. If the graphic form projected on the screen 3 is a rectangle, by directing setting out from an input unit 5 (SI 2 of 
drying 3 ), When becoming the set point about the deformation ratio parameter currently then called for, saving this 
value in an information processor 1 and not becoming a rectangle, further by moving the location of rectangular top- 
most vertices from an input unit 5 The above-mentioned deformation ratio parameter is changed, and the same input and 
projection are repeated until it becomes a rectangle. 

[0028] In this way, setting out of a deformation ratio parameter carries out image transformation of the bitmapped image 
of the rectangle which should be displayed from an information processor 1 to each location of the graphic form which 
deformed with the deformation ratio parameter (S2 of drawing 3 ). The method of this image transformation is 
explained using drawing. 7 and drawing 8 which are mentioned later. If image transformation is completed, the image 
will be outputted to a projector 2 and it will project on a screen 3 (S3 of drawing 3 ). 

[0029] With the method shown in drawin g 3 , it is the above-mentioned formula (3) as a deformation ratio parameter. It 
is contingent [ on filling a+c=b+d ] and correction of a screen is theoretically possible by this deformation method. 
However, a projection rectangular-head drill is not necessarily actually symmetrical about the upper and lower sides and 
right and left by distortion of hardware, such as a lens of a projector, and the light source. Moreover, a screen side may 
not turn into a right flat surface, either. In such a case, formula of C of above-mentioned drawing.! (3) It cannot adhere 
to the constraint on deformation [ like ], but it can make it possible to set up the ratio of deformation freely, and an 
applicable function can be added actually. It is a formula (3) like C. of drawing 1 . It is a formula (3) when the mode 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the adjustment method of the projector plane 
of projection for expanding the screen for a display outputted from information processors, such as a personal computer, 
by the projector, and displaying on plane of projection, and a record medium. 

[0002] On the display (CRT or liquid crystal) prepared in information processors, such as a personal computer, although 
the display screen could be seen by one person thru/or several persons, the technology displayed on a screen using a 
projector came to be used in various fields so that the display screen can be simultaneously seen to many men. 
[0003] If an image is projected after the direction of a center of image projection has inclined to the radiation direction 
of a screen side when displaying an image on a screen by such projector, since an image is distorted and is displayed in 
respect of a screen, the improvement is desired. 
[0004] 

[Description of the Prior Art] Drawing 1 1 shows the example of a projection display on the screen by the projector. It is 
the screen where projectors, such as liquid crystal for the display of the liquid crystal or CRT by which 80 were 
prepared in the personal computer (only henceforth [ PC expresses and ] PC) among drawing, and 81 was prepared in 
PC80, and 82 to project the same content as a display 81 on a screen, and 83 were carried out at the screen, and a 
projection indication of 84 was given on the screen. 

[0005] Various kinds of screens which correspond according to actuation of the user of PC80, i.e., text data, a still 
picture, an animation, etc. are displayed on the display 81 connected to PC80, and it changes to it according to the 
processing corresponding to a user's finger 1. In order to show many people the content of a display of a display 81, the 
projector 82 equipped with the function which projects the same content as a display 81 on a screen 83 is used, and the 
data for a display is inputted from PC80. 

[0006] The actual configuration of the screen 83 which A. of drawing 1 1 - C. show the gestalt of the image displayed 
corresponding to the relation between the direction of the medial axis of image projection of a projector 82 and the 
direction of a normal of a screen side (perpendicular direction of a screen side), and is shown in each drawing of A. - C. 
is the same rectangle. 

[0007] A. of drawing 1 1 is the case where the perpendicular direction of the field of a screen 83 and the direction of the 
medial axis of image projection of a projector 82 are in agreement, and the image of the rectangle projected from the 
projector 82 is displayed as an image of the rectangle same on a screen 83. 

[0008] On the other hand, in B. of drawing 1 1 , it is the case where the direction of the medial axis of image projection 
crosses in the vertical direction to the direction of a normal of a screen 83, and the projector 82 has projected the 
example of drawing toward a lower screen from the upper part side of a screen 83. For this reason, since the distance to 
an upside becomes and the distance to which the graphic form of the rectangle on which it was projected from the 
projector 82 reaches the upper part and the lower part of a screen becomes [ the distance to the bottom ] long, originally, 
the graphic form which is a rectangle changes to a trapezoid, and is displayed on a screen. Next, in C. of draw ing 1 1 , a 
projector 82 is formed in the lower right side of a screen 83, and an image is projected by the medial axis of the 
direction of the slant from a lower right side to the direction of a normal of a screen 82. In this case, even if it outputs a 
rectangular image from a projector 82 to a screen, as shown in drawing, on a screen, it is changed and displayed on the 
quadrilateral from which each side becomes un-parallel. 

[0009] As shown in B. of above-mentioned drawing 1 1 , when the image of the rectangle of a projector is projected 
from the direction which shifted to above or down to the screen, an image trapezoid in a screen top is displayed, the 
phenomenon in which a different image from an original-drawing form is formed is adjusted, and there is a method 
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